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Abstract 
The main purpose of the present study is to reveal the effects of economic policies, as one of the macro environmental factors 
that affect the marketing, on the sale of automobiles. Eight different data sets, which include totally 72 months belonged to 
2005-2010 years has been used. These data have analyzed by multiple regression and neural network method. The variables 
like as euro exchange, the vehicle loans rate presented by the banks and tax deduction made by the government for the 
automobile sector has affected the sale of automobiles; besides, the inflation rate, automobile and oil prices, income of the 
consumers and advertising expenditures of the businesses have no effects on the sales. In addition that multiple regression and 
nueral network analysis was compared with each other. Finally, neural network has better performance in the selling 
prediction than regression model. It is an original study that measures the effects of the macro environmental factors on the 
sales of automobile enterprises in Turkey.  
© 2014 The Authors. Published by Elsevier Ltd.  
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1. Introduction 
Selling a product for a company is not only related with the efforts of the marketing mix elements under 
company’s own control but also it depends on the macro environmental factors that are out of its control.  Macro 
environmental factors that are seen as opportunity or threat elements for the companies are accepted as the 
uncontrolled and unforeseen factors indeed. In addition to the factors such as socio-cultural and demographic 
environment, macro-economic factors, that have left within the economical environmental factor framework such 
as inflation, gross domestic product (GDP), exchange rate movement and oil prices, are important indicators that 
could not been controlled by the companies but are deemed to effect directly the sales of the products of the 
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business. Macro economy is an important factor that could be directed by a country and directed by the laws and 
government policies and formalized the business policies as is mentioned. (Tek, Ö.B. 1999, Yükselen, C. 2010) 
In this study, the purpose is to reveal the effects of economic policies, which are one of the macro 
environmental factors, which affect the marketing, on the sales of automobiles. It will be attempted to measure 
the effects of these two micro variables by adding Turkey automobile prices index and total advertising 
expenditures of the businesses to the regression equation to be devised, and besides, by using the artificial neural 
networks, it will be attempted to estimate the sales of the second half of 2011 accordingly.  
2. Literature Reviews 
There are many studies that emphasize the relations between inflation and expenditures in the literature. In the 
study of Fortuna and Ortmeyer (Fortune P. and D.L. Ortmeyer 1985), it was emphasized that the spending 
decision for the consumers towards future has affected inflation positively and negatively. In his study, Fischer 
(1979) indicated that inflation has negative effect on the expenditures. In the study of Schor (2005) that was 
carried out in America between 1993-2005 years regarding the reasons of low inflation, he determined that the 
consumers have much more consumed the cheap goods than others.  
The raising and decreasing in the general level of inflation has affected the consumption demand. In the 
countries where the inflation has been slightly increasing (single digit) so that these are commonly developed 
countries, the consumers are very sensitive for the inflation and even small increase in the inflation has affected 
the buying behavior of the consumers immediately. On the other hand, positive or negative expectations of the 
consumers regarding the inflation in the future have very much affected the selling decision and behavior as well. 
When reviewing the studies in the developed countries, due to the fact that the discontinuous increasing in the 
inflation rate and inflation rising speed is minimal, it is indicated that there are positive and important relations 
between inflation and product selling. (Domberger, S. 1987, Hoomissen, V.T. 1988, Lach, S. and D. Tsiddon 
1992, Tommasi, M. 1993, Parsley, D. 1996, Christian, A. and M. Shintani, 2007) On the other hand, in the 
countries where the inflation is chronic (double-digit), the consumers remain insensitive to the price changes so 
that it has not very much affected their consumption decisions. According to the Superneutrality of Money 
Hypothesis raised by Sidrauski (1967), inflation has short time effect on the consumer but it has no long time 
effect as is in Turkey. This hypothesis was supported by a study that was made by Faria and Cornerio (2001) for 
the period of 1980-1995 in Brazil where the inflation is always high. Until the beginning of 2000 years, Turkey 
had double-digit inflation but in the last years, the inflation has come into single digit numbers. The reflection of 
this situation in the consumption expenditures have been seen in the recent studies. In their study of Altan and 
Göktürk (2007) for Turkey, it was emphasized that the consumption expenditures of the individuals have been 
affected by the inflation but this effect is not very much important.  
Due to the fact that oil is very important energy source for the developed countries, the changes in petroleum 
prices have resulted in the recession or extension in economy for all world economies particularly western 
countries. (Basher, S.A. and P. Sadorsky 2003) The rising petroleum prices have provided effect such as inflation 
tax for the consumers and producers. When the expendable income is decreased, the shares allocated for other 
goods and services consumption have also decreased. Because of the basic input in the production, by means of 
price rising, as a result of the cost increasing of the firms in the sectors out of oil, if the costs have not reflected to 
the consumer, it could decrease the profits and profit shares for the share price. (Bernanke, B.S., M. Gertler, M. 
Watson, C.A. Sims and B.M. Friedman 1997) 
The sharp drops emergent in the interest rates have prompted the consumption expenditures that have delayed 
in the previous years and the sales have been increased in furnishing sector that is more durable.  The positive 
expectations regarding the economic conjuncture and decreasing the interest rates have conduced toward 
increasing in the consumer credits and performing the consumption decisions that have delayed by the consumers 
or scheduling the consumption decision envisaged for the future. This reduction in the interest based on the local 
currency valuation has raised the import. Particularly, the sales have been increasing in durable goods and 
655 Olgun Kitapcı et al. /  Procedia - Social and Behavioral Sciences  148 ( 2014 )  653 – 661 
automobile sector. According to Keynes (1936), the most important element is income that affects the 
consumption expenditures of the individuals in the short period. The interest rate has second order importance in 
the short period. However, in the long period, due to the fact that the changes occurred in the interest rate in the 
long period could cause changes in the social habits of the individuals, it is stated that the savings will be 
increased and the consumption expenditures will be decreased in the long period. In the study carried out by 
Reinhart and Vegh, it was determined that the nominal interest rate has decreased in the period where the 
consumption was extremely high. (1995) 
On the other hand, the changes in the exchange rate are very effective on the consumer. If there is any 
currency depreciation, the foreign goods will be more than expensive.   The demands of the consumers for import 
goods have been decreased and the demand has been shifted to domestic goods accordingly. If local currency 
gains value, the foreign goods have become cheap and the import has been increased. As a result of this rising, 
current account deficit has increased and the balance of payments has broken indeed. 
On the other hand, in Turkey, 32.13 percent of the passenger cars that have sold in last six months is domestic 
production and 67.87 percent of the cars are foreign production. In spite of the fact that most of the foreign 
production cars have been imported from Europe to Turkey and various spares parts of domestic production 
passenger cars have been also imported, Euro currency has directly affected the automobile prices indeed. (Table 
I) 
Table I. Distribution Regarding the Selling of Domestic and Imported Passengers Cars in Accordance with the Years 
(2005-2010) 
 Domestic Import Total 
Years N % N % N % 
2005 136.460 31,26 300.021 68,74 436.481 100 
2006 117.631 31,52 255.588 68,48 373.219 100 
2007 120.740 33,77 236.725 66,23 357.465 100 
2008 99.205 32,42 206.793 67,58 305.998 100 
2009 126.277 34,14 243.542 65,86 369.819 100 
2010 155.634 30,53 354.150 69,47 509.784 100 
Total 755.947 32,13 1.596.819 67,87 2.352.766 100 
 
In any case, Baum (1988) stated that the real interest rate has very little and statistically insignificant effect on 
the consumption-saving decisions. A study was carried out by Allesie et all in 2005 in Italy regarding the interest 
elasticity of consumer credit demand by using the data including 1995-1999 period. As a result of this study, the 
result was obtained that the credit demand is flexible against interest rate.  
In their studies, Friedman and Meiselman (1963) carried out by USA, they had used data regarding the period 
of 1897-1958 and in this study, and the simple relation between money and fiscal policy variables and 
consumption had been compared accordingly. The authors have found that the consumption movements are more 
than sensitive than monetary variables. In accordance with the study that was carried out by Rippe and Feldman 
(1976), it was emphasized that the demand for automobile is affected firstly by income and then automobile price 
and unemployment respectively.  
3. Methodology and Data Characteristics 
First of all, the multiple regression method was used in the analysis. Due to the fact that “total new car 
selling” of the automobile firms that sell in Turkey between 2005-2010 was included as dependent variable to the 
regression equality, euro rate, inflation rate, oil prices, vehicle loans, new car price index, total advertising 
expenses and gross domestic product were also included to the study as independent variables. In order to revive 
the automobile market in March, April, May and June 2009, the government has decreased the Special 
Consumption Tax (SCT). The tax deduction policy that was applied by the Government for four months has 
shown (X8) notation by including the equitation as dummy variable. In analysis, total 72 data was used belonged 
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to 2005-2010 years. The equation was formed by new car price index, and euro rate through Turkish Republic 
Central Bank, GDP and inflation rate data were obtained by Turkish Statistic Foundation and the data was 
obtained from Vakıfbank, the data regarding advertising expenditures of the automobile firms was taken by 
Istanbul Stock Exchange Market (IMKB) and oil price was also taken by OPET firm. By taking logarithm of 
various type values in the equation, the similar circumstances were obtained. Figure I reports the graphs of the 
variables. In the study, new car sales forecast for second quarter in 2011 year is also examined with artificial 
neural networks that are commonly used in time series analysis recently. 
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Fig. I. Graphs of Observed Data Series (Logarithmic and Monthly Changed) (Between 2005-2010 years) 
The main hypothesis between dependent variable and independent variables set are as follows:  
H0: There is not any direct relation between euro rate, inflation rate oil price, vehicleloans, new car price 
index, total advertising expenses, GDP, Special Consumption Tax (SCT) that are total new car selling amount 
and independent variable set. On the other hand, the sub hypothesizes are as follows; 
H0-a: The relation between total new car selling amount and euro currency exchange is not important; H0-b: 
The relation between total new car selling amount and inflation rate is not important; H0-c: The relation between 
total new car selling amount and oil prices is not important; H0-d: The relation between total new car selling 
amount and vehicle loans is not important; H0-e: The relation between total new car selling amount and car 
prices is not important; H0-f: The relation between total new car selling amount and advertising expenditures of 
the firms is not important; H0-g: The relation between total new car selling amount and income per capita is not 
important; H0-h: The relation between total new car selling amount and SCT is not important.  
4. Analysis of Model and Findings   
43,7% changes (R2) in the car selling number that is dependent variable in the model could be explained by 
the independent variables that are included to the model (Table II). As is seen in Table II, due to the fact that total 
car selling and euro exchange rate, the interest rate of vehicle loans and SCT reduction applied by the 
government has provided great contribution to the regression, the contribution of other variables is not important. 
The equation of sample regression that is estimated by using selling number of cars (Y);  
Y= 10,596 - 1,572X1 + 0,027X2 + 0,551X3 – 0,037X4 – 0,005X5 + 0,034X6 + 0,169X7 + 0,512X8 was 
found.  
Table II. Regression Analysis Results Regarding Independent Variables 
Independent 
Variables 
Unstandardized Coefficients Standardized Coefficients  
t 
 
Sig. 
B Std. Error Beta 
X1 -1,572 0,052 -0,483 -2,997 0,004 
X2 0,027 0,030 0,089 0,896 0,374 
X3 0,551 0,558 0,228 0,988 0,327 
X4 -0,037 0,013 -0,416 -2,813 0,007 
X5 -0,005 0,009 -0,089 -0,606 0,547 
X6 0,034 0,083 0,046 0,407 0,685 
X7 0,169 0,475 0,055 0,356 0,723 
X8* 0,512 0,167 0,377 3,037 0,003 
Constant 10,596 1,780  5,951 0,000 
F: 6,121    Sig. 0,05>0,000    R: 0,661    R2: 0,437    Durbin-Watson: 2,280      df: 8 and 63   *Dummy for SCT 
total car selling as  the dependent variable that is used in the research  is notated by (Y); the independent variables; euro 
rate (X1), inflation rate (X2), oil prices (X3), vehicle loans (X4), new car price Index (X5), total advertising expenses  (X6) 
and gross domestic product (X7). 
 
The equation of sample regression that is estimated by using selling number of cars (Y);  
Y= 10,596 - 1,572X1 + 0,027X2 + 0,551X3 – 0,037X4 – 0,005X5 + 0,034X6 + 0,169X7 + 0,512X8 was 
found.  
5. Artificial Neural Network and Forecasting Application  
Artificial neural networks are currently receiving a huge amount of interest and particularly used in areas of 
pattern recognition, classification, clustering and forecasting applications. (Kaynar, O., I. Yılmaz and F. 
Demirkoparan 2011) ANN is typically composed of several layers of many computing elements are called nodes. 
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Each node receives an input signal from the other nodes or external inputs. Then after processing the signals 
locally through a transfer function, it outputs a transformed signal to other nodes or final result. (Zhang, G., B.E. 
Patuwo and M.Y. Hu 1998) Different neural network models (MLP, RBF, SOM) can be issued in classification 
and forecasting application. The most know among these is multilayer feed forward artificial neural network 
(Multiple Layer Perceptron-MLP), which is also used in this study. Neurons and layers are organized in a feed 
forward manner in MLP networks. In MLP, first layer is an input layer, which receives external information 
about problem. The last layer is output layer that data manipulated in network is produced. The layer exists 
between input and output layers is called hidden layer. There can be more than one hidden layer in MLP 
networks. Figure II shows the architecture of typical MLP network. (Yilmaz, I. and O. Kaynar 2011) 
 
 
Fig. II. Structure of Multi Layer Perception Neural Network 
Technically, an ANN’s main point of view is learning the structure of sample data set, to generalize it. For 
doing this, network is made to be able to generalize by training with samples of the case. The aim of training is to 
minimize the differences between the ANN output values and the known target values for all training patterns. 
The most popular algorithm for training is the well-known back propagation, which is basically a gradient 
steepest descent method with a constant step size. This algorithm is named as back propagation because it tries to 
reduce errors from output to input backwardly.  
In this study, Matlab Neural network toolbox is used to create artificial neural networks models. All created 
MLP models within the study have three layers architecture. Inputs of models are same as independent variables 
used in regression analysis and output of models is depended variable, respectively. By means of changing the 
numbers of neurons in hidden layer from 1 to 10 different MLP models are obtained. The data set is normalized 
to range [-1, 1] to prevent saturation of hidden nodes before feeding into the neural network. The normalized data 
set is divided to tree part; the last 10 observation of data set are used to test, 80% of the rest of the data is used for 
training and 20% for validation, respectively. Linear transfer function is used in the output layer node, whereas 
tangent-sigmoid transfer function is preferred in the hidden layer nodes. Levenberg-Marquardt back-propagation 
algorithm is used to train all MLP models. Network training parameters, epoch number and goal error rate, which 
stop training, are chosen 500 and 0.01, respectively. Besides, to achieve a good accuracy and avoid over fitting, 
validation vectors are used to stop training early, if the network performance on the validation vectors fails to 
improve. Feeding network with training data, training process is implemented and the artificial neural network 
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model has minimum MSE (Mean Square Error) and MAPE (Mean Absolute Percentage Error) value is chosen as 
the best model. MLP model has 4 hidden neurons is determined as the most appropriate model because it has the 
smallest MSE and MAPE values. Some of these models are shown in Table III. 
Table III.  MLP Models and Their 
Performance Criteria 
Table IV. Observed and Predicted 
Values 
 
 Input Neuron Hidden Neuron MAPE (%) MSE 
MLP_Model1 8 1 2.20 0.086 
MLP_Model2 8 2 1.48 0.035 
MLP_Model3 8 3 3.21 0.213 
MLP_Model4 8 4 1.16 0.027 
MLP_Model5 8 5 1.16 0.027 
MLP_Model6 8 6 7.66 1.005 
MLP_Model7 8 7 7.66 1.005 
MLP_Model8 8 8 7.66 1.005 
MLP_Model9 8 9 5.33 0.450 
MLP_Model10 8 10 8.52 1.182 
 
Date Observed Regression MLP Neural 
Mar-10 28548.00 48234.42 30011.03 
Apr-10 39205.00 61896.06 34340.57 
May-10 35681.00 9375.08 30181.38 
Jun-10 33784.00 13638.33 31276.56 
Jul-10 35594.00 15700.15 31945.60 
Aug-10 58030.00 31902.37 38106.91 
Sep-10 38997.00 22367.61 35333.00 
Oct-10 45842.00 31851.17 40172.08 
Nov-10 49709.00 13690.08 48682.92 
Dec-10 50845.00 31592.23 52450.90 
 RMSE 15953.05 11430.85 
 MAPE 54.45% 18.84% 
For last ten month data set, observed and predicted values of neural network and regression analysis are given 
Table IV and depicted in Figure III.  As can be seen from Table IV, neural network model has good performance 
than regression model.  
Fig. III. The Graph of Observed and Predicted Values for Production Index 
6. Conclusion 
The economy policies of the governments have directed the marketing policies of the companies in the car 
sector as is in each country. In this study, it has attempted to review how the car selling is affected by the 
economy policies. When reviewing the outputs of the study, there is positive relation between Euro exchange and 
car selling, vehicle loans offered by banks and car selling and tax deduction and car selling indeed. 
Approximately 67 percent of the passenger cars in Turkey have been imported from abroad against Euro. The 
rest of 33 percent passenger cars have been produced in the country. Most of the rough materials and spare parts 
of these cars that have been produced in our country have been supplied by abroad. Hence, the vehicles and spare 
parts that have been imported have charged additional costs to the business by increasing in euro rate. This 
situation has directly reflected to the car prices. The relation between vehicle loans interest rate offered by banks 
and car selling are also among the outputs of the research. The deduction in the credit interest rate offered by 
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banks has revived the car consumption. When car credit interest decreases, the car selling increases and when the 
car credit interest increase, the car selling decreases accordingly.  
Due to the fact that Turkey economy has been under the effect of chronic inflation for long years, the 
consumers and producers have forced to take their purchasing and investment decision in the inflation 
environment. Because of the inflationary effect, the interest rate has also increased. When the interest rate has 
decreased, the investment was speed up and the consumption was raised. At the end of 2000s, in Turkey, the 
interest and inflation rate has regressed to single digit number and the chronic inflation was over as well as the 
consumption credit that was used through banks has also increased. The most important one of these raisings 
occurred in the car credits. At one time or another, the car selling was increased periodically by the policies 
supported by state such as SCT and car scrappage deductions. By providing the said opportunities, the State 
could renew the car stocks of the country and at the same time, it has also increased tax incomes by indirect taxes 
applied to the automobile (oil, vehicle tax, procurement tax, inspection tax).  
In this study, neural network also used to predict car sales beside the regression analysis. Different neural 
network models have been built and best performance model, which has lowest MSE and MAPE value for 
training and testing data are determined as final model. Then predictions are made for last 10 observations by 
using final neural network and regression models.  Prediction accuracies of these models indicate that neural 
network has better performance than regression model. Based on the forecast results, when appropriate network 
structure and enough number of data are used, neural network, which do not depend on meeting statistical 
conditions such as the type of relation between variables or the type of data distribution, can be used as an 
alternative method to regression analysis for prediction of car sales. 
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